Requirement of specific receptors for efficient translocation of diphtheria toxin A fragment across the plasma membrane.
The role of specific receptors in the translocation of diphtheria toxin A fragment to the cytosol and for the insertion of the B fragment into the cell membrane was studied. To induce nonspecific binding to cells, toxin was either added at low pH, or biotinylated toxin was added at neutral pH to cells that had been treated with avidin. In both cases large amounts of diphtheria toxin became associated with the cells, but there was no increase in the toxic effect. There was also no increase in the amount of A fragment that was translocated to the cytosol, as estimated from protection against externally added Pronase E. In cells where specific binding was abolished by treatment with 12-O-tetradecanoyl-phorbol 13-acetate, trypsin, or 4,4'-diisothiocyano-2,2'-stilbenedisulfonic acid, unspecific binding did not induce intoxication or protection against protease. This was also the case in untreated L cells, which showed no specific binding of the toxin. When Vero cells with diphtheria toxin bound to specific receptors were exposed to low pH, the cells were permeabilized to K+, whereas this was not the case when the toxin was bound nonspecifically at low pH or via avidin-biotin. The data indicate that the cell-surface receptor for diphtheria toxin facilitates both insertion of the B fragment into the cell membrane and translocation of the A fragment to the cytosol.